Micronuclei, chromosomal aberrations and aflatoxin-albumin adducts in experimental animals after exposure to aflatoxin B1.
Rats and mice differ markedly in sensitivity to aflatoxin B1 (AFB1) hepatocarcinogenicity, the former being sensitive and the latter resistant. Animals were treated with single doses of different concentrations of AFB1, between 0.01 and 1.0 microgram AFB1/g body weight. The frequency of chromosomal aberrations and micronuclei in the bone marrow was measured and compared to the level of AFB1 bound covalently to albumin in the peripheral blood. Both chromosomal aberrations and micronuclei were significantly increased in treated rats compared to the control group at doses above 0.1 microgram/g. In contrast, in mice, a slight increase in chromosome aberrations was seen in the highest dose group (1.0 microgram/g) but no increase in micronuclei was observed at any of the doses. The level of chromosomal aberrations was about 10 times higher in rats than in mice at the highest dose of AFB1. AFB1-albumin (AF-alb) adducts did not show a strong dose-response increase after treatment in mice, whereas in rats the levels increased linearly with dose of AFB1 and there were strong correlations at the individual rat level with both chromosomal aberrations (r = 0.92; p < 0.0001) and micronucleus frequency (r = 0.86; p < 0.0001). These data suggest that the AF-alb may reflect the level of genetic alteration resulting from the initial binding of this carcinogen to cellular DNA. Therefore, this adduct used as a biomarker in studies of human exposure to aflatoxin may provide information not only on exposure but also on the risk of genetic alterations consequent to that exposure.